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Abstract- Due to the feature of creating intelligent and reliable vehicular ad hoc network, the VANET is gaining 

popularity and importance among research community. Various features of VANETs such as high mobility of the nodes, 

network splitting, issues in environment of the city makes the process of routing quite tedious. Thus, the performance of 

routing protocols in VANETs degrades. In this work, the author has discussed various kinds of routing protocols along 

with their advantages and disadvantages. Various types of routing protocols like topology based, position based, and 

cluster based and geographic protocols are defined along with their basic working criteria. A review to the previous 

research work done in this domain is also represented in this study. The objective of this study is to analyze the different 

VANETs routing protocols. 
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I. INTRODUCTION 
VANETs are a kind of MANETs network, but the difference is that it comprises of vehicles that are developed with 

the wireless devices communicate with each other on the basis of requirement. The data transmission and 

communication range of each vehicle is limited within the range of 1000 meters. Thus, in VANETs multi hop 

communication is established for conveying that message which needs a large distance to travel for reaching the 

destination [1]. In VANETs, road side units (RSUs) are used instead of base stations and access points. The RSUs 

are stable in nature. The RSUs are linked to the backbone of the internet by using wired or wireless medium. The 

role of RSU is to facilitate the services like data re-transmission in case of sparse areas and data broadcasting etc. 

VANETs fall under the category of special class of MANETs with the unique features that make it more demanding 

than other networking technologies [4].The major features of VANETs are discussed below: 

Highly Mobility and Dynamic Topology: The infrastructure of VANETs is highly dynamic in nature. This is due to 

the high speed mobility of vehicles. The feature of high mobility of the nodes leads to the frequent changes in the 
structure of the network topology.  

Prediction and limited mobility model: Dissimilar to the random mobility of MANETs, vehicular network is has a 

limited modeling due to the types and rules of the roads.  

Localization: In vehicular network, localization of nodes has become easy and highly accurate due to the utilization 

of positioning devices like global positioning system. Thus it is helpful to model an efficient routing protocol for 

VANETs. 

Hard delay constraint: The safety applications have high preference and needs more accuracy of data delivery. This 

is the major aspect of a vehicular communication network and it is impossible to negotiate the hard delay in this case 

[5].  

 

II. ROUTING PROTOCOL 

The feature of highly dynamic topology makes the model of VANETs more demandable and challenging for 
research domain. The routing protocols in vehicular network are divided into following different classes as follows: 

 Topology based routing protocol 

 Position based routing protocol 

 Cluster based routing protocol 

 Geocast based routing protocol 

 

Table 1: Various routing protocols in VANETs 

Types of protocols Topology Position Cluster Geocast 

Forwarding 

technology 

Wireless multi-

hop data 

transmission 

Heuristic 

Technique 

Wireless multi-hop 

data transmission 

Wireless multi-hop 

data transmission 

Strategy of Recovery 
multi-hop data 

transmission 

Carry and 

forward 
approach 

Carry and forward 

approach 

Carry and forward 

approach 
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Digital Map 

Requirement 
No No Yes No 

Virtual Infrastructure 

Requirement 
No No Yes No 

Realistic Data Flow Yes Yes No Yes 

Scenario Urban Urban Urban Highway 

 

III. TOPOLOGY BASED ROUTING PROTOCOL 

Topology based routing protocols in VANETs utilize the connection information within the network in order to 

transmit the data packets from source to destination vehicles. Topology based routing protocols are further 

categorized into two categories i.e. proactive and reactive.  
 

3.1 Proactive topology based routing  

Proactive routing protocol is a table driven routing protocol based on the shortest path mechanism. In this, the 

information of adjacent nodes is kept in the form of the table. Additionally, the information of these tables are 

broadcasted to the adjacent nodes as well and along with this the table is updated on each and every node in case of 

any variations [6].  

Advantages:  

No need of route discovery. 

Low latency for real time based applications.  

Disadvantages:  

Unused route in the network utilizes a fixed portion of the available bandwidth.  
 

3.1.1 Fisheye state routing 

Fisheye state routing is a proactive routing mechanism in which the status of the node is gathered from the adjacent 

node. Then on the basis gathered information, the routing table is evaluated. Its working criteria are based on link 

state routing. 

Advantages: 

It decreases the considerably the consumed bandwidth as it changes the partial routing update the information with 

adjacent nodes only. 

It leads to the reduction of routing overhead.  

Variation in routing table will not take place even if there is any connection failure. This is due to the absence of 

failure trigger. 

Disadvantages:  
Weak in performance. 

Not known to the distant nodes. 

The increment in the network size, storage complexity, processing overheads lead to the increment in the size of the 

routing table.  

Lack of information for route creation.  

 

3.2 Reactive (On Demand) 

It falls under the category of on demand routing protocols. It initiates the route discovery at the time when the node 

wants to send the data. Thus, it reduces the network traffic [7-8].  

Advantages:  

It did not require any periodic flooding to update the routing table. 
It saves the bandwidth.   

Disadvantages:  

Latency goes higher in case of route location. 

The disruption of node communication occurs due to the excessive flooding.  

 

3.2.1 Ad Hoc on Demand Distance Vector (AODV) 

AODV routing protocol is a reactive protocol and works as similar to the previous protocol. It establishes the route 

on demand basis. It is capable to perform unicast and multi cast routing. The idea of using destination sequence 

number makes it different from rest of the on demand routing protocols.  

Advantages:  

Due to the usage of destination sequence number it creates an up-to-date route to the destination node. 
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It decreases the requirement of extra memory and route duplication.  

It responses to the link failure in the network.  

It is suitable to the large scale  ad hoc networks.  

Disadvantages: 

It consumes time for connection setup, route establishment and initiation of communication. 

The interference of intermediate nodes leads to the route inconsistency.   
The scenario of heavy control overhead exists if multi route replay packets exists corresponding single route reply.   

Consumes excess time due to periodic beaconing.  

 

3.2.2 Dynamic Source Routing (DSR) 

The DSR routing protocol, utilizes the source routing and maintain active routes. In this protocol, there are two 

phases i.e. route discovery and route maintenance. 

Advantages:  

Beacon free. 

It has small overload to the network in order to get the route between the nodes.  

No periodical updates are required in this protocol.  

Disadvantages: 

If there is large number of nodes in the network, route related information in the header will results to the byte 
overhead. 

The irrelevant flooding burdens the whole network. 

It is not suitable to the network with the high mobility and it also not capable enough to recover the broken 

connections. 

 

3.2.3 Temporally Ordered Routing Protocol (TORA) 

TORA is a link reverse based routing algorithm which develops a direct acyclic graph (DAG) towards the 

destination node in the network. In this acyclic graph, the node acts as a root of the tree. In this protocol, the data 

sending node broadcasts the message in the network. Then the node which receives the broadcasted message, re-

broadcast it [9]. 

Advantages:  
Generates the DAG when required.  

Leads to the decrement in the network overhead because all intersection nodes don’t required rebroadcasting of the 

message.  

It is suitable to the dense networks. 

Disadvantages:   

Not popular enough because of the efficiency of DSR and AODV protocol.  

Not flexible in nature.  

 

IV. POSITION BASED ROUTING PROTOCOLS 

In this routing protocol, each node is known for its own and its adjacent node’s geographic location by using GPS. 

There is no need to maintain any routing table in this protocol. Instead of routing table, the GPS related information 

is used for route creation. The different protocols like GSR, GPSR etc are used. 
Advantages:  

No need to maintain the route discovery and management related information.  

Highly scalable in nature. 

Suits to the highly mobile networks. 

Disadvantages: 

It works on the basis of GPS system. 

The GPS is not capable to work under tunnels due to lack of satellite signals.   

 

4.1 Greedy Perimeter Stateless Routing (GPSR) 

In this, the node located closer to the sink node. The relay node selection is done by using the greedy forwarding 

algorithm and if it fails, then the concept of perimeter forwarding is used for relay node selection.  
Advantages:  

Need to remember the location of single hop for data forwarding. 

Data forwarding decisions are made dynamically.  

Disadvantages: 
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For high mobile attributes of hub, stale data of neighbors’ position is frequently contained in the sending hubs’ 

neighbor table.. 

In spite of the fact that the sink hub is moving its data in the packet header of the middle hub is never refreshed. 

 

4.2 Geographic Source Routing (GSR) 

It was proposed for vehicular network communication systems in city situations which is the mixture of position-
based routing with topological learning. GSR utilizes greedy algorithm along a preselected shortest way and this 

way is determined by utilizing Dijkstra calculation [10]. 

Advantages: 

It is superior and scalable than AODV and DSR. 

Disadvantages: 

This convention ignores the circumstance like sparse network system where there are insufficient hubs for sending 

data packets. 

GSR indicates higher routing overhead on account of utilizing hello messages as control messages. 

 

V. CLUSTER BASED ROUTING PROTOCOL 

It creates cluster within nodes or vehicles. A gathering of hubs recognizes themselves to be a piece of the group and 

each bunch has just a single cluster head, which is in charge of intra and between cluster communications. For intra-
group data transmission inside each cluster is associated through an immediate connection and for between cluster 

data transmission is associated by means of bunch head. In grouping, cluster head transmits the data packets to 

cluster which gives great adaptability to extensive systems in spite of the fact that organize delay and overhead 

increment for high versatility highlight of VANET. The different Clusters based routing conventions are 

Hierarchical Cluster Based Routing (HCB), Cluster-Based Directional Routing Protocol (CBDRP), Cluster Based 

Location Routing (CBLR) and so on. 

Advantages:  

Resolves the issue of link stability. 

Perform reliable and rapid data transmission. 

Mostly suitable to the high mobility network. 

Lower the control packets overhead. 
Disadvantages:  

High amount packet loss due to frequent data retransmissions. 

 

VI. GEOCAST BASED ROUTING PROTOCOL 

It is an area based multicast routing scheme which is utilized to broadcast the messages on all vehicles in a pre-

characterized geographical region. The selected territory for transmission is called Zone of Relevance or ZOR. The 

primary thought is that sender hub requires not to packets to hubs that are beyond the ZOR. Direct flooding 

procedure is utilized to lessen the measure of overhead and system clog when bundles are overwhelmed [11].  

 

6.1 Inter Vehicle Geocast (IVG) 

It is a Geocast directing convention which is for disseminating a security messages to vehicles on highways. Clock 

based system is utilized for sending message. For conquering system fragments periodic communication is utilized. 
 

6.2 Robust Vehicular Routing (ROVER) 

It is a GeoCast based Routing Protocol and its fundamental objective is to send a message on every single other 

vehicle inside a predefined Zone. In this convention control packets are communicated in the system and the 

information bundles are uni-casted. 

Advantages:  

Highly reliable protocol.  

Disadvantages:  

Results to the high delay in data transmission and increment in the control packet overhead. 

 

6.3 Dynamic Time-Stable Geocast Routing (DTSG) 
It is mostly intended for sparsely dense network . This convention has two stages: Pre-stable stage encourages the 

message to be spread inside the region and stable intermediate hub utilizes store and forward strategy for a 

predefined time inside the area [12]. 

Advantages: 
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Manages the network density and mobility of the nodes to enhance the performance of the network. 

Disadvantages: 

High number  data retransmissions. 

 

VII. RELATED WORK 

C.F. Wang [13] emphasized on the frequent relocation of the vehicles that degraded the performance of the routing 
in VANETs. Thus, to advances the performance of the routing, a novel routing method has proposed. The proposed 

method adopted the greedy algorithm in which hop by hop selection was done while selecting the nearest 

neighboring vehicle until the destination treated as next hop forwarder. In the proposed method, multiple wireless 

access network interfaces were used due to which the quality of the signal was not degraded at the time of 

relocating. The greedy approach was not always use less number of hop counts to select a routing path in the 

VANET. As the minimum hop counts are required to reach at the destination for each neighbor so estimation values 

were used in the paper to make a routing decision.                    

Similarly, Pedro M. Ruiz [14] overviewed the problem occurs in Vehicular ad hoc networks. From the studied it has 

concluded that at regular intervals, vehicle broadcasts the message which is known as the concept of beacons. The 

beacons in the network included the information regarding vehicle such as heading and the speed. Most of the work 

has done using this solution to know the available neighbors as well as to make the decision based on position. 

However, the argument was made in this paper which said that using this information for making routing decisions 
resultant into inefficient routing. Considering this fact, a new routing protocol termed as BRAVE was proposed in 

the paper where the selection of neighbors was done based on the collaboration of neighbors. The experimental 

analysis was performed using the proposed method and from the results it has concluded that existing solutions was 

not efficient in terms of realistic urban scenario.  

Considering this fact, Wang Xiaonan [15] proposed an algorithm in which the whole network was divided into 

multiple clusters and for the generation of cluster an algorithm was used. In this paper, cluster tree architecture for 

WSN was presented and for each cluster head and member, a layered IPv6 address format was created. In this work, 

both stateful and stateless address configuration scheme was combined. Furthermore, the paper proposed mobility as 

well as the failure of the sensor nodes. Xiaonan Wang [16]developed a technique named Ipv6 that addressed the 

configuration process and it was totally relied upon the tree based cluster hierarchy. In the proposed algorithm, the 

whole network was divided into multiple clusters and for the generation of cluster an algorithm was used. In this 
paper, cluster tree architecture for WSN was presented and for each cluster head and member, a layered Ipv6 

address format was created.  Furthermore, the paper proposed mobility as well as the failure of the sensor nodes.     

J.A. Sanguesa [17] focused on the message dissemination in an efficient manner to develop successful services and 

applications in the VANET. Thus, a novel method has proposed in this paper that provided the possibility to each 

vehicle to select suitable dissemination scheme to fit the warning message delivery policy in individual specific 

situation. Moreover, vehicular density and topological characteristic were used to make a decision about which 

dissemination scheme can be used. The proposed mechanism utilized two static disseminated approaches i.e. eMDR 

and NJL and three adaptive dissemination systems such as UV-CAST, FDPD and DV-CAST. It has proved to be 

efficient in terms of dissemination of warning messages in all the situations. RTAD algorithm improved the existing 

approaches with respect to high percentage in informing the vehicle about the warning and reducing the total 

number of messages sent.    

Mingliu Zhang [18] examined several challenges faced by the VANETs network under different conditions. After 
examining the existing routing protocols, a new approach named as border node based routing protocol has proposed 

in this paper. The efficiency of the proposed method was its ability of high mobility which allowed the division of 

whole network. The simulation analysis was performed using the epidemic routing and BBR in a geographic 

condition with typical highway conditions. From the results it has concluded that the proposed technique performed 

better in rural area with limited flooding protocol. Furthermore, it was not relay on a location service likewise other 

protocols. 

Yi Cao [19] projected SC-MAC protocol that can provide periodic beaconing in VANETs. SC-MAC protocol was 

highly consistent and scalable. This protocol had provided cooperative beaconing that’s why it was highly reliable.  

While a beacon is broadcasted, the node integrates the information regarding the state of slot. This helped the 

surrounding nodes to get the information regarding the availability of slot. To reduce collision of frames the 

contention window was used. By implementing the slot access techniques, the scalability in the network can be 
obtained. The slot access technique minimized the average latency by utilizing short time period for beaconing 

whereas the proactive slot booking always kept idle slots. In the same way, beaconing time duration had increased 

and all the nodes got the chance to broadcast beacons. After simulation of proposed network using SCMAC protocol 

the results had shown that proposed protocols had transform the VANETs in optimum network. 
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Natasha Baloch [20] the vehicular communication network has been evolved as great field of interest for 

researchers. As the population in urban region is increasing day by day, so it is really very important to develop a 

technique that makes the technology access to user very easy. The transmission of radio signal is very critical part in 

VANETs. The efficiency of these wireless networks totally based on the channel characteristics and devices used in 

VANETs. Hence it is necessary to have efficient techniques to make the system reliable. This paper is mainly 

focused at determining the packet loss rate in vehicular Ad-hoc networks. 
Yu-Yu Lin [21] proposed a system that can group automatically controlled vehicles to move on a highway in a 

section. It was required to form various structures for vehicular movement that was resulted in automatically control 

of vehicles and high efficiency in multi hop broadcasting. After this the experiment had been conducted on ramp 

traffic control techniques. After the experiment had been conducted, the results had shown that high communication 

output efficiency can be attained, enhance capacity of highway for accommodating large number of hubs.  

 

VIII. CONCLUSION 

This study has provided an overview to the various routing protocols used in vehicular networks. the classification 

of routing protocols is done on the basis of their functioning such as location based routing protocols are termed as 

position based routing protocols. It is concluded that all of the routing protocols have some pros and cons. Thus, it is 

concluded that more amendments can be made to enhance the security of the network in near future. As the nodes 

are highly mobile in vehicular network, thus they are more prone to various malicious attacks. Therefore, the 
security mechanism could be applied to secure the data packets from unauthorized access.  
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